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Order in 1989 as “State
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e Housed at Western lllinois for Rural Affairs
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Development Center
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What is biomass?

Non-structural

carbohydrates Starches

Whole plant

Hemicelluiase

Structural -
Cellulose Hombsallsioos
carbohydrates (3 \Cellulose

(lignocellulose)

My definition
of “biomass”
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What are the major biomass
feedstocks?

* Key platforms: crop residues, perennial
grasses, and woody material.
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Estimated lllinois Energy Use In 2008 LLE Lawrence Livermore

i National Laborato
~4554.0 Trillion BTU ry
Met Electricity
Exports
656.0
Electricit
Geflirr:t:::n 14126 Rejected
2068.5 s
________ S 240 5 27159
Residential
1.5

Natural

Gac

Commercial

Trans-
portation
10224

Petroleum
13241

Source: LLNL 2010, Data is based on DOESEIA-D21402008), June 2010, If this information or 2 reproduction of it is used, credit must be given to the Lawrence Livermore National Laboratory and the Department
v, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. El& reports flows for non-thermal resowrces
li.e, hyrdra, wind and solar) in BTU-equivalent walues by assuming a typical fossil fuel plant “heat rate.” The effidency of electricity production is clculated as the total retail electricity defivered divided by the primary

energy impuk info electricity generation. Interstate and international sleciricity trade are lumped imbo net imports or esports and are calculated using a system-wide generation effic r. End wse efficency is estimated
a5 63% for the residential, 700 for the commerdal, 50% for the industrizl sector, and a=z 25% for the transportation sector. Totals may not equal sum of components li.iemrkp-md:nt rounding. LLNL-MI-410527

http://flowcharts.linl.gov/ Price assumptions for coal and natural gas, respectively: $2.25 and $4.25/MMBTU
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USDOE Integrated Biorefineries Program

Biomass Program Integrated Biorefinery Platform

IBR PROJECTS Click on the project locations to see mare information and locations are approximate
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EIU Renewable Energy Center
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MWCC located in Gardner, MA
450,000 ft? building complex to heat
Previous system: electrical resistance heaters

Feasibility study determined biomass
competitive to fuel oil or natural gas

Opportunity to leverage Energy Performance
Contracting
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Mount Wachusett Community. College

o 100%-’biomiasf‘§'f_u~_'eiled syst\em. installed 2002

e 8 MMBTU/hr ou;cput from combustion unit

* Hot'water (hydronic) system -

e Fuel usage for 2008-09: 1,200 green t. of
wood chips @ S58

* Total project costs: S4.3Njg

_* ER€value: 51.8M

R




Mount Wachusett Community College

* Additional project:
50kW biomass
combined heat &
power (CHP) unit

MWCC website:
http://mwcc.edu/renewable/ |




A note on feedstock prices

Natural gas is currently ~S4/MMBTU.
Grass biomass contains ~16 MMBTU/t DM.

...50 a hatural gas user can pay ~5$62/t DM for
grass biomass and stay cost neutral.

This doesn’t account for costs of converting to
biomass, storage, processing, etc....

...but also doesn’t account for the sustainability
and institutional image benefits of biomass.






USDA BCAP:
Biomass
Crop
Assistance
Program

BIOMANSS
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UsD
504 FSA

FACT SHEET

UMITED STATES DEFARTMENT OF AGRICULTURE

FARM SERVICE AGEMCY

Otober 2090

Biomass Crop Assistance Program (BCAP)

Oherview

The Biomass Crop Assistancs
Program (BCAF), created m the
2008 Farm Bill, is a primary com-
ponent of the domestic agnounlue,
enargy, and environmental strategy
to reduce U5, reliance on foreign
o1, mprove domestic ensgy
sacumity, reduce carbeon pollution,
and spur noal sconomue develop-
ment and job creaton. BCAP
provides Incentves to interssted
farmers, ranchers and forest land-
owmers for the establishment and
cultivation of bromass crops for
heat, power, bio-based products
and bofisels.

BCAP will address a classic chick-
en-and-azg challenge: 1f commen-
cial-seale biomass factlities are to
have mfficient feedstocks, then

an established larpe-scals energy
crop source noest extst. Converse-
L, if prefitzble crop production 15
to ocour, then a viabls consumer
bass nmst exist to purchase the
product.

With the enzctreent of the updated
federzl Benewalble Fuels Standard,
wiuch requres 36 ballion gal-

lons of advanced biofusls m the
national fuel supply by 2022, new
crops nmst keep pace with thesa
renised fedetal targets. Many
bioenergy crops nesd severzl vears
to become establizhed. Many bio-
anargy facilities need several vears
to reach commmercial scale. BCAP
serves as a catalyst to wute these
mnttiple dynanmes by reducing the

~ =71 “"17..r 17...95%.._. . =

*  Crop producers and bioenergy
producers will be able to team
togather to subnmt applica-
tions to TSDA to be selacted
as a BCAP project area.

+  Ifselacted, crop producers
will be alizible for renuburse-
ments of up to 75 percent
of the cost of establishing
2 boenersy perenmial crop.
Producers also can recere up
to 5 vears of ammual payinents
for grassy crops (amual or
peranmal), and up to 15 vears
of anmual payments for woody
crops (ammal or perenmal).

*  Asmstance for the collaction,
harvest, storage and fanspor-
tation of biomass to biomass
conversion facilities wall be
available for 2 years, per pro-
ducer, in the form of 2 mateh-
ing payment for up to $45 per
ton of the delivery cost to the
facility.

Highlights
+  Expenditures

Dhoing the Notice of Funding
Axrzilability (MOFA) period, $230
mullion was expended durmg
roughly one quarter year of BCAP
matchimg payvinents. Fefinements
to the BCAP fmal nile has the
BCAP cost-benefit analvsis est-
matmg that total expendibres owver
15 years will be $461 million.

+  Blue, White and Gresn-Col-

... T . L 7 "

1mpact fom mplementation o
be an estimated $88.5 billion m
aconomic acivity.

*  New Enerzy Crop Feed-
stocks

BCAP will reduce the financial
1izk of preducers whe support
emerging ofuels markats. Crops
include, but are not lmited to,
switchgrass, nuscantlms, fast-
srowing woody poplar, jatropha,
alzae, ensrgy cane, and ponganua.

+  Enhanced stewardship and
conzervation measures

1. Under BCAP, biomeass nmst
be certified to have been col-
lected and harvested only with
an zpproved conservation,
forest stewardship, or smilar
plan to protect soil and water
cuahty and preserve land pro-
duchvity mto the fuhwe.
Harvesting moust ocour with an
approved harvest plan.

3. BCAP pioject areas cammet
ocour on native sod.

4. All erop collaction, harvest-
g, and transportation nmst
be mn stict accordance with
wvasive plant species protac-
tom.

I

=  Protects existing market:

Ehzble materials may not qualifi
for meatching payments for BCAP
purpozes if UDSA deteamines that
in those distinet localities that the
rnaterials are usad for pre-sxasting

.




BCAP ==FA  FACT SHEET

UMITED STATES DEPARTMENT OF AGRICULTURE
FARM SERVICE AGEMCY
October 2010

Biomass Crop Assistance Program (BCAP)

* Intended as flagship USDA biomass -
feedstock production incentive program.
e First fully implemented in FY11. -
* Revolves around geographic “Project Areas”
e Establishment payments: up to 75% of cost
of establishing a perennial biomass crop.
* Annual payments: Per-acre payments for
perennial crops for up to five years.

J.m p m'u._lm I::-1. reducing Tl'u * BI T'n'lure dG u-Cal- ma‘em are .ﬂdfmp \'.Ltl.ug




Prairie State Biomass team

~24 farmers:

* Prairie State Biomass Producers Association, chaired by
Eric Rund of Pesotum, IL, and including including Omni-
Ventures group from western lllinois.

Three committed biomass conversion facilities:
* Prairie Power, Inc.
e Parkland College

* Ag Watershed Institute, Community Supported Energy
network

Two supporting biomass conversion facilities:
* University of lllinois at Urbana-Champaign
e Eastern lllinois University




Data Source: USDA, IIRA

Data Current:
Map Created by: A. Rupe, GIS Specialist, IIRA
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e 29 to 33 lllinois counties

* 1to 5 biomass conversion facilities

* 16,000 to 20,000 a. perennial biomass crops
* over 120,000 t DM biomass per year

* S25 million in payments over 5 to 7 yrs

* Economic impact of over $25 million/yr from
biomass conversion alone
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Prairie State Biomass Project Area

Potential to
jump-start
0IOMass
market in
Illinois...

...but needed
to jump to
make the
application
deadline.

lIRA



Prairie State Biomass Project Area

| EPC%I){LKIL_AE\I(\IJ[E)  Support team

included Land Grant,
4-yr non-Land

Grant, and
community college
D —p b personnel.
Ray Spencer Heather Fox ° Pa rkla nd Gra ntS &
Contracts Office
Not pictured:
Josh Birky played keystone role

Jill Garner
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Curriculum Development

L] L]
Mount wachusett Community College received funding from the National Science
ro e ‘ I I I O I l e W G treet Blog Foundation, Advanced Technological Education Program to investigate the
" development of courses to train technicians in the field of biomass energy

technology. After a year of research, it became apparant that we needed to
broaden our focus to include all renewable energy technologies. Following

arEnergy guidelines established by The Partnership for Environmental Technology
e I I e W a e I | e r Education (PETE) our ultimate goal is to establish a full curriculum for students
AL, interested in an energy service career.

e

The following courses have been developed and are offered to Mount Wachusett
Cormmunity College students:

Renewable Energy Sources

This course provides a comprehensive overview of renewable energies, including solar energy, wind power,
hydropower, fuel cells, biomass, and alternative transportation options, Students will learn the principles of solar
home design, solar hot water, pool and space heating and solar cooling for both new and existing construction.
Students will learn how to assess the viability of a wind power, hydropower or biomass system for a given site.
Students will also learn about the impact of government regulations on the use of renewable energies. Students
will analyze these renewable energy systems and will calculate savings fractions, backup energy needs, financing
options, and economic analyses. The student will investigate the potentials of renewable energy technologies to
help solve environmental and economic problems within society.

Introduction to Energy Management Principles o

This course introduces the principles of energy management and provides an overview
of the energy industry. Students will learn about the history of energy production and ‘

R4
4

x
&
08

<

...but biomass can fit many
places in the curriculum:



Biomass energy in the curriculum
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Log outl
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e Designed for college

L ]
Sun Mon Tue Wed Thu Fri Sat [ J InCIUdes unlt On
Mote that only the first topic is avaliahle to non-members. If you wish to have access to the full 1|
“Introduction to Biofuels" course, please consider becoming a member of Agrowknowledge. 5
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Topical Outline for the Course

Week  Classroom Lecture Lab Due 03 J‘ . . .
1 Topic 1. Carbon in Our Environment L [ ) Pa I d S u b S C rI pt I O n
Topic 2. Introduction to Biofuels
(rmembers oniy) My Account
LAB 1 1 Carhon .
Footprint ® Current Membership r e u I re d
2 Topic 3. Combustion Quiz 1 Carbon and @ User Information q L
Engines{members only) Introduction to Biofuels
Part 1. Parts and Function ® Membership Plans
Topic 3. Combustion Engines Worksheet 1 Chemistry of
Part 2. Turbines and Fuel Ratings Petroleum
Engines
3 Topic 4. Alcohol Fuels (members Quiz 2 Comhustion
only) Engines

Part 1 Attributes and History
Topic 4. Alcohol Fuels
Part 2. Characteristics

LAB 3 3 Energy Value of
Fuels
4 Topic 4. Alcohol Fuels Quiz 3 Alcohol Fuel
Part 3. Ethanol Production Aftributes and

SharFclerslcs Ahnut Acrowk nowiedoes =
http: fjwww, agrowknow. orgf ] »

x @ G i;l/




USFS Biomass
Curriculum

* Deve
midd
POSSI

oped for
e school;

ole to adapt?

\
The Use of Wood Residue to Heat Our School

A Fire and Biomass Curriculum for
Middle School Students

Created by: Julie Schreck
Conservation Education Coordinator
Bitterroot National Forest
jschreck@fs.fed.us

Edited by: Janeen Hetzler
thy Kids ~ Healthy Forests Coordinator
Bitter Root RC&D
bitterrootred@cybernet1.com

www.FuelsforSchools.info ..o

Special Projects Coordinator
Bitter Root RC&D
rcddarby@cybernet1.com

= SPONSORED BY:
' CYE N

:/ \ =1 A \Ll.
iy 7
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ol g Mo or AT
Bitter Root Fuels For Schools, Middle School Curriculum, 2007 —"

Y Bitterroot National Forest & Bitter Root RC&D :
RC&D December 2007




Michigan Biomass
Curriculum

Funded by-
U.S. Department of Energy
WWW.energy.gov

Administered by- _ i DEVE|OpEd fOr K-lZ;

Michigan Department of Labor and Economic Growth: Energy Office
http:/www.michigan.gov/cis

Created by: pOSSible tO adapt?

Michigan Association of Conservation Districts, 2005
www.macd.org

Authors.

Ben Purdy
Teresa Salveta
Christy Roman
Sara Slovinski

Special Thanks to the Review Committes.

tinvurl.com

Marilyn Shy MACD Maria Davis Olive
Saudia Santure Consumers Energy Dulcey Simpkins Energ
Sally DeRoo Oakland University Christy Roman MAC
Eira McDantel Niles High School Teresa Salveta MAC
Jeff Auch Muskegon Conservation District Greg Mund USD.
Tara Egnatuk Calhoun Conservation District
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CIBWG

lllinois Biomass Working Group

Linking farmers, businesses, researchers, and
agencies to accelerate development of a
sustainable, profitable biomass energy sector in
Illinois.



Participating institutions include:

WESTERN
ILLINOIS
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% g% CHIP ENERGY
THE AGRICULTURAL E®” CLEAN RENEWABLE FUEL
WATERSHED INSTITUTE ®
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IBWG’s biomass to-do list:

* Link existing and potential
buyers and sellers; help create
complete biomass supply
chains.

C




IBWG’s biomass to-do list:

USDA
USDA

FSA

FACT SHEET

UMITED STATES DEFARTMENT OF AGRICULTURE

FARM SERVICE AGEMCY

Cotober 2070

Biomass Crop Assistance Program (BCAP)

Overview

The Biomass Crop Assistancs
Program (BCAF), created m the
2008 Faim Bill, 15 a primary com-
ponent of the domestic apnoulture,
energy, and environmental soategy
to reduce U5, reliance on foraign
oul, miprove domestic ensrgy
security, reduce carben pollunon,
and spur nral economue develop-
ment and job creation. BCAF
provides incentmves to interastad
farmers, ranchers and forest land-
owmers for the establishment and
cultivation of bromass crops for
heat, power, bio-baszed products
and biofissls.

BCAP wll address a elassic chuck-
en-and-ezg challenge: 1f commer-
cial-seale biomass facilibes are to
have sufficient feedstocks, then

an established, large-scals energy
erop source nmst exist. Conversa-
L, if prefitable crop production 1s
to ocour, then a viable conmumar
base nmest exist o purchase the
product.

With the enactment of the updated
federal Fenewabla Fuels Standard,
winch requares 36 billion gal-

lons of advanced biofizals m the

national finel supply by 2022, new

*  Crop producers and ioenergy
producers will be able to team
togather to subimt z)
tions to USDA to be
z:3 BCAP projectz @

#  Ifselectad, crop pros
will be ebzble for
ments of up 1o 75 pe
of the cost of establi
2 bloenerzy perenni:
Producers alse cany
to 3 vears of ammal
for grazsy crops (am
peranmal), and up tc
of anmal payments
crops (ammal or pen

*  Assistance for the oo
harvest, storage and T
tation of blomass to biomass
conversion facihnes wall be
avallable for 2 years, per pro-
ducer, in the form of 2 match-
ing payment for up to $43 per
ton of the delivery cost to the
facility.

Highlights
+  Expenditures
Dhuing the Notice of Punding

Axralability (MOFA) period, $2350
million was expended during

impact fom mplementation to
be an estimated $88.5 billion in

Keep producers & end users
informed of key incentives; help
policymakers assess needs and
Impacts.

lected and harvested only with

an approved conservation,

forest stewardshop, or smular

plan to protect soil and water

quahty and pressrie land pro-
ductivity into the fuhwe.

Harvesting moust ccour with an

approved harvest plan.

BCAP mioject s1eas cammet

ocour on native sod.

4. All crop collection, harvest-
g, and transportation nmst
be m swict accordance with
wvasive plant species protec-
tiom.

-

Lad




IBWG’s biomass to-do list:

* Benchmark existing
technologies & feedstocks
and work toward standard
specifications.

UIUC

* Create dialogue to help
regulatory processes be
effective & efficient for
all parties.

Metro Planning Council



IBWG’s biomass to-do list:

* Document the
development of the
biomass industry in
Illinois.

OQIBWG

Illinois Biomass Working Group

www._lllinoisBiomass.org

Facility facts

Owner: Eastern lllinois University,
Charasion, L.

v we we2Span, EIU is building a
online in 2011, the EIU Renewa
ing and cooling needs usingsk
ity will includes a 685 k
ral gas / fuel oil system.
DM/yr of virgin wood chips, B
including perennial grass crops and comn stover. The university has entered into an
innovative $80 million energy performance contract with Honeywell International to
build the plant, in a package the includes over a dozen other green energy measures.

lllinois Biomass Facility Profiles
Eastern lllinois University

Renewable Energy Center
Charleston, IL

Under construction.
estimates startup in April
W
: Steam for district heating
1g, with secondary electrical
sration.

ock: 100% virgin wood
itially

m: Gasification.

sl

ion current as of: Nov. 15, 2010

' Profile

vith the need to replace a 13ig-vintage coal-fired heating plant nearing the end
ility ered by biomass. When it comes
Center will supply 100% of campus heat-
fired by a Chiptec biomass gasifier. The facil-
< rbine for electrical co-generation and a backup natu-
ds initially to operate the facility using some 27,000 t
s interested in other feedstock options for the future,
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Website

OIBWG

linois Biomass Working Group

A Collaborative Network for the Future of Biomass

lllinoisBiomass.org -

Articles

WMembers

hMeeting Minutes

Funding Sources

Biomass Links

Google Group for [llinois
Biomass Working Group

University of [linois Extension

Center for Advanced BioEnergy
Research

Biomass Magazine

Waood Pellet Fuel &ssociation
Chip Energy

NREL Bioenergy Basics

Contact us:
info@illinoisbiomass.org

Email list

About the IBWG

The Illinois Biomass Working Group is comprised of farmers, businesses, universities, and
public agencies that meet to share information and collaborate to advance biomass energy
in llinois, The group helps link farmers and businesses of many types to form complete
biomass supply chains and to promote collaborative efforts ammong the private sectar,
public researchers, and regulators.

Biomass Events
Miduwest Biomass Conference

2011 -Novernber-2 to 2011-Movember-3
Dubugque, 14

[llinois Biochar Group Fall Meeting

2011-November-7 to 2011-November-7
Champaign, IL
[linois Biochar Group & 1linois Sustainable Technology Center

Recent Articles

USDOE releases Billion-Ton Update report on biomass feedstock supply

Coalition forms to study near-term uses for biomass in [linois

Dr. Altman's Slides from June 17 IBWG Meeting

Energy Requirement for Comminution of Biomass in Relation to Particle Physical Properties
BTEC Webinar on Biomass Policy - Recording Available

Biomass Thermal Energy Council introduces "BTEC B-Talk" Podcast Series

Biomass Terminology Standard Revision offers new definitions,

This website is sponsored through a grant from the Department of
Commerce and Economic Opportunity and managed by the value Added
Sustainable Development Center at the Illinois Institute for Rural

Contact:

Affairs,

info@illinoisbiomass.org

M

llnais Instilute
for Rural Altairs
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A project of the lllinois Institute for Rural Affairs
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DCEOQ Renewable Energy Grant Portal

Welcome to the DCEO Renewable Energy Grant Portal, hosted by the Illinois Institute
for Rural Affairs at Western Illinois University.

The Illinois Department of Commerce and Economic Opportunity (DCEO) works to improve
Illinois' competitiveness in the global economy, create and retain high quality jobs, and
build strong communities. Within DCEO the Illinois Energy Office administers programs in
renewable energy, renewable fuels, energy efficiency, and recycling. This website is
designed to allow renewable energy grant seekers to quickly find the appropriate DCEO
program for their needs, research complementary grants from other funders, and access
the technical information and resources needed to make their grant project a success.
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Please start by selecting a renewable energy sector below.

I Wind Solar | Biomass | Biogas
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